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1 
A SHORTER SYNTHESIS O F  5-THID-BPGLUCOSE PENTAACETATE 

M.M.A. Abd El-Rahman* and Roy L. Whistler** 

Department of Biochemistry 

Purdue University, Lafayette, Indiana 47907 

W e  have been interested i n  the  synthesis of sugars 2-8 and nucleo- 

s ides  wherein su l fu r  replaces the  normal r ing  oxygen atom. 

continuing work on the  biochemistry of 5-thio-&?-glucose, 

f u l  t o  synthesize t h e  sugar analog by a shorter  route. 

w e  have reduced the  n-r of s teps  and eliminated a time-consuming 

chromatographic separation. 

As par t  of a 

it w a s  use- 9,lO 

In thissynthesis ,  
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compound 1 obtainable i n  83% ove ra l l  yield from 1,2-g-isopropylidene- 
5 

w a s  t r ea t ed  with thiourea13 t o  produce the  5,6- 11 ,12  a-pgluco - furanose, 

dideoxy-SJ6-epithio der ivat ive 2 i n  90% yield.  

of 2 using fused potassium ace ta t e  i n  ace t i c  acid and ace t i c  anhydride 

gave c r y s t a l l i n e  6-~+acety1-5-~-acety1-3-~~tolylsulphony1-1,2-~iso- 

propylidene-5-thio-cb~glucofuranose 3 i n  95% yield. 

h i b i t s  cha rac t e r i s t i c  absorption a t  1740 cm 

(2-acetyl). 

90% y ie ld  of 4, which on acetolysis  produced 1,2,3,4,6-penta-?acetyl-5- 

thio-wpglucopyranose 5. 

isopropylidene-0opglucofuranose - is 29%. 

Nucleophilic r ing  opening 
5 

- 

The I R  spectrum ex- - 
-1 ( F a c e t y l )  and 1685 cm" 

Reduction of 3 using sodium i n  l iquid a m n i a M  yielded a - 
- 

The ove ra l l  yield of 5 from G p b e n z o y l  1,2--+ - - 

EXPERIMENTAL 

Reactions w e r e  monitored by thin-layer chromatography (TLC) on 
si l ica g e l  GE coated g l a s s  p l a t e s  (5 x 13 cm), i r r iga t ed  with benzene: 
e thy l  ace t a t e  (4: 1, v/v) o r  ch1oroform:methanol (4: 1, v/v). Components 
were located i n  TLC by spraying with 5% sulphuric ac id  i n  ethanol and 
heating u n t i l  permanent char spots w e r e  visible.  Column chromatography 
used s i l i c a  gel.16 Optical  ro t a t ions  were measured on a Perkin-Elmer 
Model 1 4 1  p l a r ime te r .  

5,6-Anhydro-3-~+ptolylsulphonyl- 1,2--+ isopropylidene-$-& idof uranose 1. - 
To a solut ion of 19 g. (0.03 mole) of 6-Fbenzoyl-1, 2-~-isopropylidene-3, 

5-di--+tosyl-~~glucofuranose 17-" i n  200 m l .  of dry chloroform cooled 

t o  -15" was added, under s t i r r i n g ,  an ice-cold solut ion of sodium methox- 

ide i n  methanol (2.0 g. of sodium dissolved i n  35 m l .  of methanol). The 

r e a d i o n  mixture w a s  worked up a s  described previously.14 

syrupy 5, &anhydro compound 1 weighed 10.5 g. (98.1%) a f t e r  removal of 

chloroform and d i s t i l l a t i o n  of methyl benzoate under reduced pressure, 

[a]~-40.B0, (c 1.0 i n  CHC13). 

5 , 6-Dideoxy-5,6-epit hio- 3 - p p  t o l y  1s ulphony 1- 1 , 2-0- isopropyliden*&g- 

ylucofuranose 2.- To a solut ion of 1 (10.5 g. ) i n  anhydrous methanol 

- 

The crude 

- 

- 
( U O  ml.)  was added thiourea (4.5 9.) and the  mixture was s t i r r e d  a t  25" 
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A SHORTER SYNTHESIS OF 5-THIO-a-P-GLUCOSE - PENTAACETATE 

with t h e  exclusion of moisture u n t i l  t h e  react ion w a s  complete as indi- 

cated by TLC (about 60 hours). The solut ion w a s  poured onto crushed i c e  

and the  so l id  mass obtained w a s  washed with cold w a t e r  and c rys t a l l i zed  

from ethanol t o  y i e ld  9.8 g. (go%), mp 150-152", Cali2 -135.9" (c 0.9 i n  

CHCL3). 

- Anal. Calcd. for  C16H2006S2: C, 51.61; H, 5.37; S, 17.20. 

Found: C, 51.79; H, 5.45; S, 17.41. 

6-2-Acety 1-5-S-acety 1- 3 - p p  t o  l y  lsulphony 1- 1,2-_" i sopropy lidene-5- t h  io-a- 

pglucofuranose 3.- A mixture of 4 (9  g.), fused potassium ace ta t e  (6 g.), 

g l a c i a l  a c e t i c  acid (20 m l .  ) and a c e t i c  anhydride (100 m l .  ) w a s  refluxed 

f o r  20 hr. The react ion mixture was cooled and poured onto crushed i c e  

whereby 3 crystal l ized.  It  w a s  f i l t e r ed ,  washed with ice-cold w a t e r  and 

c rys t a l l i zed  from ethanol t o  yield 10.8 g. (95%), mp 114", [a]i2-31.0 

( c  1.0 i n  CHC13). 

1740 (2-acetyl) and 1685 cm" (2-acetyl). 

- - 

- 

The infrared spectrum exhibited absorption peaks a t  

- Anal. Calcd. fo r  C20H260gS2: C, 50.63; H, 5.48; S, 13.50. 

Found: C, 50.52; H, 5.75; S, 13.32. 

1,2,3,4,6-Penta-~-acetyl-5-thio-a-~glucopyranose - 5. - Compound 3 (0.96 9) 

i n  l iquid a m n i a  (25 m l .  ) was reduced a s  previously described, l4 t o  give 

- - 

an orange homogeneous syrup of 4 (0.41 g.). It w a s  acetolyzed with 40 ml .  

of a mixture of a c e t i c  anhydride:acetic acid:sulphuric acid (70:30:1, 

v/v) on standing f o r  3 days. Anhydrous e the r  (50 m l . )  was added followed 

by sodium ace ta t e  (1 g. ), t h e  mixture w a s  then f i l t e r e d  and t h e  residue 

w a s  washed with ether. The combined solut ions were co-evaporated with 

toluene t o  give a thick syrup which was chromatographed on si l ica g e l  

column using ether:hexane (2:8, v/v) as eluent. Pure pentaacetate 

was col lected as c r y s t a l l i n e  needles (0.21 g. 25.6%, mp. 102-103O, [a], + 

213(c 1.0 i n  CHC13) lit. 

5 

22 

14 
mp. 103', raf2+ 213', (c 1.35 i n  CHC13). 

D 
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5-Thio-pq1ucose.- Compound 5 (24 q. ; 0.77 mole) d i s s o l v e d  i n  300 m l .  of - - 
neat methanol was t r e a t e d  w i t h  0.1 N sodium methoxide i n  methanol t o  pH 

11. A f t e r  30 minutes TLC (ch1oroform:methanol; 4: 1) i n d i c a t e d  complete 

d e a c e t y l a t i o n  and t h e  s o l u t i o n  w a s  t r e a t e d  w i t h  I R  120 r e s i n .  

s o l u t i o n  w a s  f i l t e r e d  and t h e  r e s i n  washed three times w i t h  20 m l .  por- 

t i o n s  o f  methanol. The f i l t r a t e  w a s  concent ra ted  t o  a s y r u p  under 

reduced pressure, d i s s o l v e d  i n  20 m l .  of ho t  methanol, cooled  t o  0 "  and 

60 m l .  o f  chloroform added. On cool ing ,  5 - t h i o - p g l u c o s e  - c r y s t a l l i z e d ;  

y i e l d  14 q. mp. 135-136O. 

The 
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